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1 
My invention relates to pressure measuring 
apparatus of the hypsometer type and has as ifs 
principal object to provide an improvement in a 
hypsometer of the type disclosed and claimed in 
an application Serial No. 111,913 of Theodore A. 
Rich, filed August 23, 1949, and assigned fo the 
same assignee as the present invention, wherein 
my invention is briefly described but hot claimed. 
In a hypsometer apparatus of the type men- 
tioned a liquid is arranged to be boiled in a vessel 
and the boiling temperature of the liquid is 
sensed by a suitable temperature-responsive de- 
vice. Since the temperature of a boiling liquid 
is dependent on the ambient pressure in the 
vicinity thereof the response of a device arranged 
fo sense the boiling temperature may be made 
indicative of the ambient pressure to which the 
boiling liquid is subjected. While it is possible fo 
determine the temperature of a boiling liquid 
by immersion of the temperature-sensing ele- 
ment therein it bas been round that erratic re- 
sults may be obtained by so doing, due fo condi- 
tions- of superheating which may exist in the 
liquid. Accordingly, it bas been round that the 
most reliable determinations of the temperature 
of a boiling liquid in a hypsometer may be 
tained by sensing the temperature of the vapor- 
ous atmosphere in the vicinity of the liquid. 
Thus, in a typical hypsometer, a temperature- 
responsive element, such as a thermistor, may be 
positioned directly above a boiling liquid so that 
the element is substantiaily surrounded by the 
vapors thereof. 
While such an arrangement has been round fo 
give generally more satisfactory results than are 
obtained by positioning a temperature-sensing 
device in the liquid itself, conditions of super- 
heating or supercooling may also exist in the 
vapors in certain cases, depending particularly 
on the temperature of surrounding surfaces. For 
example, in hypsometers in which vessels having 
relatively poor thermal insulation are employed, 
heat losses may be sufficiently great through the 
walls of the vessel so that supercooling of the 
vapors is effected by the hypsometer walls. On 
the other hand, in hypsometers in which vessels 
having relatively good thermal insulation are 
employed, the vapors may actually be superheated 
by the walls of the hypsometer. In either case, 
inaccurate indications of vapor temperature and 
 ambient pressure may be obtained in the use of 
the hypsometer. 
In accordance with my invention, I provide an 
arrangement for stabilizing the temperature 
sensed by a temperature-sensing element in a 

2 
hypsorneter of the type described which consists 
in providing a film of liquid in an atmosphere of 
ifs own vapor on the temperature-sensing ele- 
ment in a hypsorneter, the film of liquid being 
5 obtained by the use of a wick in a manner similar 
to the use of such a wick in wet-bulb thermorn- 
eters and the like as employed in making meas- 
urements of relative humidity. 
For a better understanding of my invention, 
10 attention is now directed to the following de- 
scription taken in connection with single figure 
of the accompanying drawing, and to the append- 
ed claims in which the features of my invention 
believed to be novel are more particularly pointed 
15 out. 
Referring now fo the drawing, there is shown, 
in longitudinal section, a hypsometer device for 
the type disclosed in the above-mentioned Rich 
application and embodying certain features of 
20 my invention. The device shown is designed 
particularly for use in the measurement of rel- 
atively high altitudes in connection with radio- 
sonde apparatus or the like but is hot limited to 
this particular use. 
25 The hypsometer shown in the drawing com- 
prises principally a quantity of liquid ! contained 
in a suitable vessel 2, a heating device 3, and a 
temperature-sensing element 4. Vessel 2 is repre- 
sented as being a double-walled vacuum fiask of 
30 conventional construction, the walls thereof pro- 
viding a relatively high degree of thermal insula- 
tion. 
tteating element 3 is represented as an electric 
heating coi1 immersed in liquid !. The connec- 
35 tions to heating element 3 are made by a pair of 
conductors 5 carried along the inner wall of flask 
2 and over the mouth thereof. Electric energy is 
æupplied to heating element 3 by the use of a suit- 
able source such as a dry cell 5 and is adjusted 
40 by the use of an adjustable resistance 7 connected 
in series with heating element S, dry cell  and a 
switch S. 
An insert 9 formed of a molded plastic or othèr 
suitable material having a relatively high degree 
45 of thermal insulation is inserted in the mouth of 
fiask 2 and supported therein by a flange !. A 
tubular passage !  is provided through insert  at 
the axial center thereof fo serve as an escape path 
for the vapors of liquid . A cap !2, preferably 
5O formed of the same material as inserç , iæ pro- 
vided over insert 9 and serres as thermal insula- 
tion for the mouth of flask 2. Cap 12 also pro- 
vides support for temperature-sensing element 4 
which is positioned at the approximate axial cen- 
55. ter of passage I I and is arranged to extend into 
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flask 2 slightly beyond the lower extremity of in- 
sert 9. 
Temperature-sensing element 4 is represented 
in the embodiment herein described as compris- 
ing a thermistor ! 3 positioned in a tube  4 formed 
of glass or other suitable material. Connections 
fo thermistor 3 are ruade by the use of a pair of 
conductors |5 èxten'ding thr0ugh t :be | 4 to the 
outside of the hypsometer. The CectricaÂ resist- 
ance of thermistor 3 which is dependent on the 
temperature thereof, may be measured by any 
suitable resistance measuring device |6. 
In the operation of the hypsometer described, 
if if is assumed that the ternperatüreof liqüid  is 
below the boiling point thereof, boiling of llquid | 
may be effected by closing switch 8 and supplying 
current fo heating element 3. Once boiling has 
been established, if may continue for a consïder- 
able length of rime even after switch 8 is opened 
and no additional energ¢ is supplied to liquid 
In other cases, i.t may be necessary to supply 
energy continuously .to liquid 1 to maintain bil- 
ing thereof. Whichever may be the case, as liqu.id 
i b0ils an atmosphère of the vapors thereof is 
formel above liquid |. The boiIing vapors are 
frced from the hypsometer along th path gen- 
eral.indicated by br0ken line 
t will be noted tlat thmunistor 3 of tempera- 
ture-sensing element 4 ïS poSitioned directly in 
the vaporous atmoSphere .above liquid | and 
thus is am, anged fo sense the vapor temperature 
there0f. In accordance wih my invention, i pro- 
ïide a Wick |.8 arranged to er/case the lower ex- 
trémity of temperature sensïng element 4, and 
rb dip into liquid . A portion of liquid  ïs thus 
conveyed by wick |5 fo the vicinity of thermiSter 
|3 OI temperature-sènsing element 4 and accord- 
îngIy  film of lïquid  is próvided On a portion 
thèreóL Wick |l] is preferably forme'd of a pli- 
able aborb'ent material. I have ïound that a 
c'oiVënient material for wick |8 i conventional 
woven Cotton braid of the type employed ïn in- 
sùIating electrical conductors. If wfll be 
rions, however, tllat other materials and arrange- 
ments may be employed in providing a wick Such 
gs wick |8, and my invention is hot limlted fo 
he naterial and arrangement shown and 
'scrited herein. 
An importnt advantage oï my invention is 
that by the use oï a wick in a hypsometer the 
tïnnperature--sensing element thereoï is covered 
by a film oï liquid in an atmosphere oï its own 
vapor, and accordingly, the temperature sensed 
by the temperature-sensin element is main- 
tainèd substantally at the true boiling tempera- 
ure of the liquid. 
Refërring again te the drawing, it Will be seen 
that should the ner wall Of fiask 2 tend fo 
rëtain a substantial amount of heat, thereby 
ending to superheat the Vapor in the region of 
temperture-sensing e!ement , evaporation 
'tënds to take place from the film of liquid pro- 
vided thereon by wick 8, thereby lowering the 
tCperature of sens.ing eIement 4 to the true boil- 
ing temperature of liquid . Conversely, should 
there be a tendency of the vapors in the region 
of sensing element 4 fo be cooled below the bofl- 
ing temperature of liquid , compensatión is pro- 
-ild by condensation of the vapors on the film 
'ot lïquid provided on sensing element 4. There- 
fore, :the presence of a film of liquid | on tem- 
për-tue-ensing element  in the presence of 
an'atmosphere of liquid | asprovided by wick 
in ccordance with my invention, tends fo create 
acGndtion of .thermal equ.ilibrium, causing rem- 

4 
perature-sensing element 4 to be maintained 
substantially at the true boiling temperature of 
liquid |. 
While I have shown and described a preÏerred 
5 embodiment of my invention, it wfll be under- 
stood that my invention may well take other 
forms and I, therefore, aire in the appended 
"clïm's :fo cever all such hanges and modifica- 
tions as fall within the true .spirit and scope of 
10 my invention. 
What I claire as new and desire to secure by 
Letters Patent of the United States is: 
!. /k pressure measuring apparatus comprisflng 
a ïiqùid sbec.ted fo an ambient pressure, 
15 means to contain said liquid, means to effect boil- 
ing of said lîquid thereby creating an atmosphere 
oÏ vapors o.ï said liquid in proximity therewith, 
said vapors having a temperature dependent on 
said pressure, a temperature-responsive element 
20 arranged to sense said temperature, the response 
of ,said element being indicative of said pressúre, 
-and means to convey a .portion oÏ saint liquid to 
ssAd elemmt fo provide wetting thereoi by said 
liquid in said atraosphere, sail means compris- 
25 iïg a wick having portions contacting both said 
temperatüre responsive element and said liquid. 
2..A pressure measuring apparatus cemprising 
a liquid subjected to an ambient pressure, means 
to contain said liqu-id, means to effect bofl- 
30 ing of said liquid thereby creating an atmos- 
phere oÏ vapors oÏ said liquid in proximity there- 
with, said vapors having a temperature depend- 
ent on said pressure, a temperature-responsive 
electrica-1 element arranged to sense said tem- 
35 pertúre, the respense of said element being in- 
dicative of said pressure, and means to convey 
a portion of said .liqùid to said element to provide 
wetting thereof by said liqúid in said atmosphere, 
said means comprising a wick, one end of which 
40 is disposed.about said element and the other end 
in said liquid. 
3. A-pressure measuring apparatus comprishug 
a liquid Subjected fo an ambient pressure, means 
to contain said liquid, means to effect boiling of 
45 said liquid thereby creating an atmosphere .of 
vapörs .er said liquid in proximity therewith, said 
vapors having a temperature dependent on said 
pressure, a temperature-responsive resistance 
element arranged to sense said tempera.ture, the 
50 .resistance of said element being indicative-of 
said pressure, a.nd means fo convey a portion Of 
said liquid .fo said element to provide wetthug 
thereoÏ by said liquid in said atmosphere, said 
means comprising a wick having portions con- 
55 tacting both said temperature responsive ele- 
 ment and said liquid. 
4. A pressure measuring apparatus compriS- 
ing a. liquid subjected to an ambient pressure, 
means to contain said liquid, means fo effect boil- 
60 ing oÏ said liquid thereby creating an atmosphere 
of vapors of said liquid in proximity therewith, 
sid vapors having a temperature dependent on 
said pressure, a thermistor arranged fo sense 
said temperature, the resistance of said thermis- 
65 tor being indicative of .said pressure, and means 
to convey a portion of said liquid to said element 
to provide wetting thereof by said liquid bu said 
atmosphere, said means comprising a wick hav- 
.ing portions contacting both said temperature 
70 responsive element-and said liquid. 
5. A pressure measuring apparatus compris- 
ing a liquid subjected fo an ambient pressure, 
means to contain said Iiquid, means to effect 
boiling of said liquid thereby creating an atmos- 
5 .phere .o vpols of said liquid in proximity there- 
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wtth. said valors havin a temlerature delend« 
ent on said lressure, a temlerature-reslonsive 
element arranged to sense said tenerature, the 
reslonse of said element being indicative of said 
lresure, and a wicl arranged to lrovide a film 
of said liquid on sald element in said atmoslhere, 
lortions of sald wicl c0ntacting both said tem- 
lerature reslonsive element and sald liquid. 
YrAYNE R. NOP/IAN. 
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